1. Introduction
===============

Percutaneous endoscopic gastrojejunostomy (PEG-J) tubes are used for enteral nutrition as percutaneous endoscopic gastrostomy (PEG).^\[[@R1]\]^ The tip of the tube, which is inserted by percutaneous gastrostomy, reaches the jejunum beyond the Treitz ligament. It is indicated for patients with gastrostomy, complications of gastroesophageal reflux disease and poor passage of nutrients from the gastric pylorus to the duodenum.^\[[@R2]\]^ Although PEG-J tubes are believed to reduce the side effect of aspiration, cautious catheter management is required.^\[[@R3]\]^

Intussusception owing to percutaneous endoscopic jejunostomy, PEG, or long ileus tubes has previously been reported in children and adults.^\[[@R4]--[@R6]\]^ Here, we discuss the pediatric case of jejuno-jejunal intussusception and telescope phenomenon to the inside of the Treitz ligament caused by a PEG-J tube.

2. Case presentation
====================

A 7-year-old boy was admitted to our hospital with urinary retention of 1 month. He had experienced cardiopulmonary arrest owing to drowning at the age of 1 year and experienced hypoxic encephalopathy and was managed at home with a ventilator and feeding tube. PEG was performed at the age of 4 years, but the excretion from the stomach into the duodenum was exacerbated after PEG construction. Enteral nutrition was started using a PEG-J tube (MIC -- TJ tube, 16 Fr, 45 cm; Halyard Healthcare, Inc. Yokohama, Japan). The tube was exchanged every 3 months at an outpatient clinic.

After admission, urinary retention was relieved by urinary catheterization; however, the patient\'s hyperreninemia, hyperaldosteronism, and hypokalemia (renin \>20 ng/mL/h: normal range 0.2--2.3 ng/mL/h, aldosterone 1,110 pg/mL: normal range 29.9--158.8 pg/mL, potassium 3.0 mEq/L: normal range 3.6--4.9 mEq/L) continued. Contrast computed tomography (CT) scans obtained to identify the cause of hyperaldosteronism revealed wall thickening of the duodenum (Fig. [1](#F1){ref-type="fig"}A, B) and intussusception from the duodenum to the jejunum (Fig. [1](#F1){ref-type="fig"}A, B, C, D); however, upper gastrointestinal X-ray showed unobstructed passage from the stomach to the duodenum (Fig. [2](#F2){ref-type="fig"}). Two days later, convulsion and fever were observed; their cause could not be identified. Tazobactam/piperacillin and cefotaxime were administered, but almost no improvement in the patient\'s condition was observed. Black drainage fluid gradually appeared from the PEG-J tube. The patient\'s C-reactive protein (CRP) level increased to 25.3 mg/dL and he was transferred to the Department of Pediatric surgery at another hospital for emergency surgery due to suspected perforation. The diagnosis, based on the results of contrast CT, was strangulated ileus due to intussusception of the PEG-J tube, and an emergent operation was performed. Laparoscopic observation revealed a bellows-shaped intestinal tract with a reddish and swollen appearance from the bottom of the liver to the pelvis (Fig. [3](#F3){ref-type="fig"}A, B). Finally, open surgery was performed to release the intussusception and to observe the entire intestine. By assessing the reduced intestinal tract, the intussusception starting from a 50 cm portion from the Treitz ligament had been extended to 100 cm from the Treitz ligament. Intussusception findings was not clear from the Triz ligament up to 50 cm on the anal side. The oral side jejunum was dilated (Fig. [4](#F4){ref-type="fig"}A). No evidence of intestinal perforation or strangulated ileus was observed, and the intussusception condition was manually remediable (Fig. [4](#F4){ref-type="fig"}B). After surgery, the patient\'s CRP level declined gradually; hyperreninemia, hyperaldosteronism, and hypokalemia immediately improved. After 3 postoperative weeks, the patient was transferred to our hospital and was finally able to return home.

![The contrast computed tomography scan showed wall thickening and intussusception of the duodenum (A, B; white arrows) and jejunum (C, D; black arrows).](medi-99-e19888-g001){#F1}

![The upper gastrointestinal examination showed good passage from the stomach (arrow) to the duodenum (arrowhead).](medi-99-e19888-g002){#F2}

![The small intestine at the site of intussusception presented a bellows structure and dilatation with a reddish and swollen appearance.](medi-99-e19888-g003){#F3}

![Operative findings of the small intestine. The intussusception starting from a 50 cm portion from the Treitz ligament had been extended to 100 cm from the Treitz ligament. The oral side jejunum was dilated (A). The intussusception was manually reduced by gentle proximal sequential and circumferential pressure (B). There was no evidence of intestinal necrosis or ischemia.](medi-99-e19888-g004){#F4}

3. Discussion
=============

This report presents a pediatric case of jejuno-jejunal intussusception and telescope phenomenon to the inside of the Treitz ligament caused by a PEG-J tube. There have been reports of cases in which a PEG tube caused intussusception at the duodenal site,^\[[@R7]--[@R10]\]^ but no reports of intussusception have been found to be caused by PEG-J tubes. In the present case, although preoperative CT showed intussusception from the duodenum to the jejunum, we initially thought that intussusception in the duodenum, which was fixed to the retroperitoneum, would not occur; thus, the diagnosis of intussusception with the PEG-J tube was delayed until the appearance of black drainage fluid from the PEG-J tube. Black drainage fluid was considered as gastrointestinal bleeding due to intestinal mucosal damage from intussusception. Preoperative CT examination showed intussusception from the duodenum to the jejunum. Laparotomy showed intussusception on the anal side of the Treitz ligament; this differed from preoperative CT findings. With regard to the CT findings associated with the progression of intussusception to the duodenal site, we considered that his main pathological condition was jejuno-jejunal intussusception, and the duodenal intussusception observed on CT imaging may have been a telescopic phenomenon.^\[[@R11]\]^ As a result of the telescope phenomenon extending to the duodenum due to the relaxation of the Treitz ligament through repeated intussusception, it was considered that CT examination revealed intussusception extending from the jejunum to the duodenum of oral side. The telescope phenomenon may not have been clearly observed during the operation. During the laparotomy, the telescope phenomenon may have been released.

After the intussusception was released by surgery, fever and CRP elevation quickly improved. It may have been a finding associated with disturbances in intestinal blood flow and infection. Seizures may have been triggered by stress associated with intussusception. As the cause of hyperreninemia, hyperaldosteronism and hypokalemia, pseudo-Bartter syndrome due to intravascular dehydration associated with intussusception was considered mostly. All abnormal findings before surgery improved quickly after reduction of intussusception.

It has been reported that the possibility of intestinal malrotation must be taken into consideration while managing children with intussusception.^\[[@R12]--[@R14]\]^ In our case, it seemed that the duodenum did not form a normal C-loop, and the position of the Treitz ligament was not normal on CT findings. Though we considered the presence of intestinal malrotation, CT showed no abnormalities in the small or large intestines. Brereton et al reported that intestinal malrotation has frequently occurred due to a lack of intestinal fixation, and it has been recommended to perform upper gastrointestinal imaging in all patients with intussusception.^\[[@R15]\]^ In our case, we suspected that the duodenum was ultimately dilated and extended due to repeated intussusception, not a complication of intestinal malrotation.

Intussusception by an ileus tube usually occurs 3 to 10 days on average after insertion^\[[@R16]\]^; intussusception more than 3 years after the insertion of a PEG-J tube is very rare. We cannot deny the possibility of repeated intussusception in the present case. Intussusception due to jejunal tube usage is said to be more common in cases involving the use of a pigtail tube, thicker tubes, or a long insertion length.^\[[@R17]\]^ The present patient had a body weight of 12 kg; thus, the PEG-J tube, which had a diameter of 16 Fr, was thick and may have triggered intussusception. PEG-J tubes may lead to complications such as intussusception, even if the duodenum is fixed to the retroperitoneum. In order to prevent intussusception caused by PEG-J tubes, it may be important to select a tube size that suits the physique, especially in children. During PEG-J tube placement, complications associated with tube should be considered for symptoms other than abdominal symptoms.

In conclusion, if the ileus is observed during the insertion of a tube such as a PEG, PEG-J, or ileus tube, clinicians should consider the possibility of intussusception, and even if a long time has passed since tube insertion. It is necessary to further investigate the epidemiology and cause of jejuno-jejunal intussusception and telescope phenomenon.
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